We wanted to know if incubation time and temperature Is incubation time and temperature unique to each mdifor many radioimmunoassay methods could be standarvidual radioimmunoassay method, or do most ligands corndized, to decrease assay time and so improve efficiency. Percentage binding was determined for triiodothyronine, thyroxine, digoxin, digitoxin, testosterone, aldosterone, estradiol, and diphenyihydantoin when the reaction mixtures were incubated at 6-8, 22, or 37 #{176}C for vanous periods of time. In all methods tested, binding of antigen to antibody was greatest when the reaction mixtures were incubated at 6-8 #{176}C, less at 22 #{176}C, and least at 37 #{176}C. Maximum binding occurred within 30-60 mm at each temperature forallmethods tested.Hence, plex with their specific binders in accordance with a general kinetic pattern? Furthermore, turn-around time or speed being important in the clinical laboratory, is it possible to decrease and standardize incubation time and temperature for many radioimmunoassay methods so results can be obtamed more quickly and efficiently without sacrificing accuracy and precision? We studied the effect of varying incubation time and temperature on antigen-antibody binding in eight radioimrnunoassay methods, to gain insight intotheseproblems.
it is possible to standardizethe incubationtime and temperature for these eight radioimmunoassay methods to 60 mm at 6-8 #{176}C.
Triiodothyronine, thyroxine, digoxin, digitoxin, testosterone, aldosterone, estradiol, and diphenylhydantoin as-
Addftlonal Keyphrases:
"kit" (2) kept all tubes in an ice bath while pipetting reagents, but incubated at 37 #{176}C for 30 mm and in an ice-water bath for 10 mm; Larsen (3)incubated the reaction mixturesat4 #{176}C for two to five days before adding radiolabeled triiodothyronine, after which incubation was continued at 4 #{176}C for an additional two to three days; and Patel et a!. (4) used a similar incubation schedule but decreased the incubation periods to 24 and 48 h, respectively. All of the above investigators added the absorbant used to remove free radiolaand Tigelaar et al. (11) , respectively, all as modified for Wien Laboratories Inc. radioimmunoassay kits. All reagents were provided or prepared as specified in the package inserts for these kits. The assays were performed as specified in these package inserts except that incubation times and temperatures were varied (Figures 1 and 2 removed by centrifugation for 7 mm before counting. Total-radiation tubes contained the same reagents as the total-binding tubes, but the free radiolabeled antigen was not removed before counting. Each point on the graphs represents the mean of duplicates.
Results and Discussion
In Figure 1 , the first family of curves gives the percentage binding of '251-labeled triiodothyronine by its antibody when incubated for various times at 6-8 #{176}C (ice-water bath), 22 #{176}C (room temperature), and 37 #{176}C (body temperature). A single boxed point on the graph indicates the percentage binding with the specific combination of incubation temperatures (37 and 6-8 #{176}C) and times (30 and 60 mm, respectively) used successfully in this laboratory and others before this study.
Is it necessary to incubate at one or two different temperatures for this long a time? In the triiodothyronine radioimmunoassay, incubation in an ice-water bath for 90 mm resulted in a slightly lower percentage binding than was attained with the combination of temperatures for the same total incubation time. Furthermore, the percentage binding remained essentially the same when the incubation time was shortened to 60 or 30 mm in an ice-water bath.
When incubation temperatures
were increased to 22 and 37 #{176}C, the percentage binding progressively decreased; maximum binding occurred at 30 mm and was essentially constant thereafter.
The lower binding at higher temperature may be the result of the greater kinetic energy imparted to the reacting molecules. Hence, at 37 O more triiodothyronine molecules are combining and disassociating with antibody molecules per unit of time than at 6-8 #{176}C; in other words, at any instant fewer antigen-antibody complexes may exist at the higher than at the lower temperature. 2 ). Binding was maximum at 6-8 #{176}C, lower at 22 #{176}C, and lowest at 37 #{176}C. In all systems and at all temperatures constant binding was reached within about 30-60 mm. In all systems, percentage binding was the same or greater at 6-8 #{176}C than at the combination incubation times and temperatures previously used (those indicated by the individually boxed points in Figures 1 and 2) .
In any antiserum there are several antibody populations to a given antigen; all of these antibodies may have the same specificity for the antigen but different affinity constants (12). The irregularities in many of the curves, and especially notable in those associated with diphenylhydantom, may be due to the presence of antibodies with different affinities for the antigen.
We conclude that incubation time and temperature can be standardized to 60 mm at 6-8 #{176}C (ice-water bath) for 90. 30 nnn at37 #{176}C and 30 mm at 6-8 #{176}C; aldosterone, 30 mm at 37 #{176}C and 30 mm at 6-8 #{176}C; and estradiol, 120 mm at 22 #{176}C and 15 mm at 6-8 #{176}C the eight radioimmunoassays we studied. If it is more convenient to incubate for a longer time, the time may be extended with little gain or loss in percentage binding, but the temperature should be maintained at 6-8 #{176}C
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